Approaches for introducing peptides into intact and functional arteriolar smooth muscle: manipulation of protein kinase-based signalling.
1. An exact understanding of signal transduction pathways within intact and functional arteriolar smooth muscle is made difficult by limited access to the intracellular environment due to the cell membrane. The aim of the present studies was to determine the feasibility of using polycationic lipids and reverse permeabilization for the introduction of peptide inhibitors into smooth muscle cells of the intact arteriolar wall. 2. Isolated cannulated arterioles were exposed to polycationic lipid preparations together with varying concentrations of the protein beta-galactosidase (30-90 microg/mL). Similar experiments were also performed using cultured smooth muscle cells. Staining for the chromogenic substrate of beta-galactosidase (5-bromo-4-chloro-3-indolyl-beta-d-galactosidase; X-gal) demonstrated incorporation of the protein into cultured cells but not intact arteriolar smooth muscle. Similarly, polycationic lipid treatment did not enable loading of arteriolar smooth muscle (as assessed by cAMP-mediated vasodilation) with the protein kinase (PK) A inhibitory peptide PKI. 3. In contrast, reverse permeabilization, using high ATP concentrations in the presence of EGTA enabled introduction of PKI and inhibition of forskolin-mediated vasodilatation. Furthermore, arterioles maintained full viability following reverse permeabilization, as demonstrated by an ability to develop spontaneous myogenic tone. 4. Reverse permeabilization provides a method for introducing peptide inhibitors into functional arteriolar smooth muscle and manipulating signal transduction. Protein transfection using polycationic lipids appears to be limited by the barrier provided by the adventitia or inherent differences between cells under cultured conditions compared within the intact arteriole.